INTRODUCTION
J ournal clubs provide participants with a forum to meet regularly in order to critique current research publications, to improve their knowledge on relevant topics and to develop their critical appraisal skills in a group setting. Participants are provided with an opportunity to voice their understanding and opinions, and to raise questions relating to the research design, applied statistics and other issues that may arise. 1 Over time, the focus of journal clubs has moved to the teaching of critical appraisal skills, evidence-based medicine and evidence-based medical education, and encompasses many health care fields, including pharmacy, nursing and allied health. Additionally, the use of online technology has facilitated the emergence of new delivery platforms for journal clubs. This paper discusses the published evidence on key features of a successful journal club, and provides advice on the selection of manuscripts, presentation requirements, critical appraisal skills and online journal clubs.
health professional training programmes, 1, 2 and are increasingly used in health education. The goals of journal clubs are to: disseminate knowledge to the group; improve clinical practice; learn, practise and improve critical appraisal skills; reduce the gap between research and practice; improve educational practice; promote evidence-based practice; improve awareness of research skills and practice; and improve social learning.
A number of predictors of a successful journal club have been identified, as outlined in Box 1. 1, 3 These include: the size of the membership; the regularity of meetings; participant motivation and preparation; participant critical appraisal skills; structure and leadership of the session; and the provision of coffee. To ensure relevance and engagement by attendees, the journal club should aim to address important clinical and education questions that arise in the practice of those attending.
LEADING A JOURNAL CLUB
Leaders and supervisors, ideally with substantial skills in critical appraisal, are key to the success of a journal club. 2 Most journal clubs have a rotational presentation timetable, and request that each member presents and leads at some point in time. The rotating facilitator is responsible for: (1) identifying and selecting appropriate clinically or educationally relevant articles for discussion; (2) explaining their search strategy; (3) directing the group discussion; (4) steering the group towards their goals; (5) answering questions on the content of the articles; and (6) ensuring that the session runs on time.
PRESENTING AT JOURNAL CLUB
There are essential areas that should be covered sequentially when presenting at a journal club. 4 1. Describe the relevance of the paper to your interest/work.
2. Summarise the study and the research question(s).
3. State the importance and relevance of the research question.
4. Describe the methods.
5. Critically appraise, with comments on importance, validity and limitations.
6. Summarise the results.
7. Describe how the results are applicable to the wider population, and relevant to the journal club participants.
8. Conclude with your personal decision about using the study to inform your practice.
9. Provide a one-page summary as a handout.
Ideally, to ensure the high clinical or educational relevance of the chosen articles, either systematic reviews or randomised controlled trials (RCTs) should be the articles most frequently presented at journal clubs. The format of journal club presentations should be modified depending upon the study type, and using an appropriate checklist for that study type. For example, the points to include when presenting a systematic review are provided in Box 2.
Observational studies can be relevant, especially wellconducted cohort studies, but it is best to avoid case-control studies as they are inherently biased, are too easily criticised (and potentially promotes a hyper-critical approach to the published literature) and are often misleading, 5 and consequently the results are less likely to be clinically applicable. Case series and case reports are rarely appropriate.
SELECTING THE RIGHT ARTICLES FOR DISCUSSION
When selecting your articles, consider the four key areas outlined in Figure 1 . Prior to the journal club meeting, provide participants with the title of the article and the journal, list of authors and funding sources, and either the abstract or the complete article.
STARTING A JOURNAL CLUB
If there is not already a journal club in your area, you might consider initiating one. Firstly, identify a leader who is willing to provide the organisation required Ensure that the goals of the journal club, and a suitable meeting venue and time, are established. Copies of the research articles can be shared before the meeting. 6 A useful trick to encourage participants to pre-read the article(s), is to distribute a 'cut-down' version containing only methods and results (but including the tables and the figures). At the journal club, active participation should be encouraged, with the use of frequent questions to promote discussion. Box 3 outlines the key steps in establishing a journal club.
CRITICAL APPRAISAL SKILLS
Critical appraisal skills allow health care professionals to evaluate research and the published literature -skills that are crucial to ensuring evidencebased practice. Critical appraisal uses checklists for careful and systematic evaluation of the literature to ascertain whether the studies are accurately described, address the focus question, use valid methods and are applicable.
7 By critically appraising a study, we aim to identify flaws in the methodology (risk of bias), allowing readers to judge and make an informed decision about the quality of research presented. Critical appraisal involves assessing the validity, strengths/weaknesses, importance of research findings and the applicability of those attending. There are a variety of different study types in the published clinical and education research literature, each of which generally addresses a specific type of clinical or educational question.
• Systematic review: therapy questions (high-level evidence)/best evidence in educational practice.
• Randomised control trials: therapy questions (less common in education research).
• Cohort studies: prognosis questions/questions regarding the longitudinal impact of students' professionalism.
• Case-control studies: harm/ aetiology questions (and rare disease questions)/questions regarding risk factors for 'struggling' students.
• Qualitative research: 'Why, behaviour, attitude' questions/'What, when and how' quasi-experimental inquiry. o What are the key results (spend more time on this)?
CRITICAL APPRAISAL CHECKLISTS
• Discuss limitations of the review (e.g. risk of publication bias; high risk of bias/poor quality of primary data; and excessive between study heterogeneity)
• Ensure the article is critically appraised using an appropriate checklist o Is the study valid?
o Are the results important?
o Are the results applicable to other group members' patients?
• Ideally, finish by returning to your clinical scenario with the 'answer', and a brief 'take-home message' .
Something of interest to all participants
Recently published (preferably within the last 1-2 years)
Links to the overarching purpose of the club A topic that will evoke discussion 12 There was no evidence to suggest an improvement in clinical appraisal skills, however.
12 A more recent systematic review concluded that the effectiveness of journal clubs in supporting evidence-based decision making is unclear, and that better reporting of educational interventions is needed.
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INCREASING
INTERACTIVITY OF JOURNAL CLUBS
Traditionally, and in theory, journal clubs include many essential elements of active learning principles, including the provision of relevant content, opportunities for discussion and guided learning; however, journal clubs can often become a passive experience for those not presenting. 14 Rosenthal and Rosenthal suggest building on active learning principles by reformatting the presentation structure. 14 They describe a process whereby the journal club leader directs the discussion by presenting the article title, and data collection and analysis, but without the text. With the raw data, journal club participants are required to provide their own interpretation and critique. The discussion begins and ends with drawing attention to the title of the article, in order to clarify the goals and outcomes of the study. By using this active format, journal club participants are challenged to develop their understanding of the study design and data analysis. 14 While keeping the approach consistent, adjustments can be made to accommodate groups with different numbers of participants and whose members are at different levels of training.
MILLENNIAL LEARNERS AND THE EMERGENCE OF ONLINE JOURNAL CLUBS
With increasing demands placed on those training within health care systems, it is important to consider how trainees learn. It is apparent that millennials typically learn in a much more collaborative and sharing fashion. Descriptions of how to engage millennial learners in journal clubs are now emerging. [15] [16] [17] [18] Rodriguez and Hawley-Molley describe a team-based, competitive form of a journal club at the San Antonio Uniformed Services Health Education Consortium. 15 In their journal club, residents are divided into teams of four and each month are tasked with selecting one journal article that best answers a clinical question. 15 Points are allocated to teams on a monthly basis, and at the end of the year the winning team is Journal clubs can often become a passive experience for those not presenting Box 3. Key steps in establishing a journal club
• Step 1: identify a leader to organise the journal club.
This person should be someone who is committed to the concept of a journal club, and is willing to carry out the continuing organisation. It may be a junior or senior member of staff.
• Step 2: identify the goals of the journal club. If the group is inexperienced in critical appraisal, then consider critiquing the same article together as a group to assist with the process. For a more experienced group, the identification of a clinical problem and clinical research articles addressing the problem can be critiqued and summarised.
•
Step 3: Establish a regular meeting time and venue. Decide on the most convenient time and location for participants to meet, and decide on the regularity of the meetings. Often a monthly meeting may be the most successful. Establish a roster of presenters, so that each member of the journal club takes turns in presenting.
• Step 4: Select and share copies of the articles prior to the journal club.
The rostered presenter should select appropriate articles for discussion at the journal club. E-mail the articles, or 'cut down' versions, to participants prior to the journal club.
Step 5: Encourage active participation at the journal club meeting.
Encourage active participation at the journal club meeting with questions for the discussion, and ensure that there are copies of the appropriate critical appraisal checklist available to the group (e.g. laminated versions).
announced. Although the new format required residents to learn search techniques, and fostered friendly competition among the teams, the main limitation of this format was less discussion around critical appraisal.
Other forms of engaging millennials focus on the use of online technology. Although journal clubs have largely existed as local, face-to-face meetings, online technologies provide a means for health care practitioners to connect with colleagues on a global basis with the intent of disseminating and discussing the latest literature. 16 Web-based journal clubs are becoming more prevalent and have the advantage of covering remote sites, promoting inclusiveness and providing more networking opportunities. 19 An eruption of Twitter journal clubs uniting health professionals from across the world has also been reported, 16 with social media technology opening up new means to connect, regardless of geographical location. Although not designed to replace face-toface journal club discussion in smaller groups, online journal clubs offer a means to help remote and dispersed clinicians connect and discuss differences in clinical practice. 16 Even within hospital departments, it is often difficult for clinicians and clinical teachers to find a common time when most members are free to attend. A benefit of online journal clubs is the opportunity for participants to take part at a convenient time in a quiet atmosphere (through asynchronous and synchronous participation). Online journal clubs also enable the involvement of an increased number of clinicians, with diverse practices. Members are able to read a manuscript, and a critique, and then discuss these materials with other journal club members at their convenience. A blog format can be used, providing text-based discourse between members. The establishment and implementation of an online journal club involves four key steps: (1) creation of the online learning platform; (2) establishment of journal club goals; (3) uploading/posting of an article of interest, along with a critique of the article; (4) development and posting of discussion questions; and (5) monitoring of the discussion. To enhance clinical and health education teaching and learning, online journal clubs provide an innovative method of self-directed learning, through interactivity and wider participation. The challenges of online journal clubs include technical difficulties and engagement of larger audiences. 16 Additionally, some argue that online journal clubs do not provide the same effectiveness in teaching critical appraisal skills as face-to-face sessions, which usually have the benefit of experienced moderators.
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CONCLUSION
Journal clubs remain an important component of postgraduate training in medical and health education, where clinical and health education research is reviewed, and its credibility and applicability is evaluated. They have stood the test of time as useful and popular educational activities to enable health professionals to keep up to date with the current published literature, improve reading practices, improve knowledge and encourage the acquisition of critical appraisal skills. New online journal club formats are emerging to suit the needs of millennial learners, and extend both reach and participation. The features of successful journal clubs are well documented, enabling those setting up new journal clubs to incorporate as many of these features as possible.
Online journal clubs provide an innovative method of self-directed learning, through interactivity and wider participation
